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EDITORIAL 
 
 
 
 
 
 
Dear Readers, 
 
Welcome to the first issue of the Queensland Environment Practice Reporter for 2011.  I’m very pleased to 
present this special issue of the QEPR which addresses a range of topics associated with the 
generation and recognition of environmental offsets in Australia. This is an area of growing concern 
for land developers, regulators and legal advisors in Australia and this issue introduces some of the 
key principles and policy approaches to be addressed in the generation and recognition of credible 
environmental offsets.  
 
Part One of this issue contains a series of papers, written by Adjunct Professor Hugh Lavery and his 
co-authors, addressing the key methodologies in the creation of appropriate environmental offsets in 
Queensland.  
 
The first paper by Hugh Lavery provides an overview of the methods and techniques by which 
environmental benefits may be achieved from the use of offset land mitigation, particularly through 
enhanced private sector engagement.  
 
The second paper, co-authored by Hugh Lavery and Michelle Gane, considers methods for the 
selection of sites for offsetting purposes. That paper presents the Wide Bay Burnett catchment 
region of South-East Queensland as a case study for the application of site selection technique to 
identify lands with environmental value to be recognised.  
 
The third paper, also co-authored by Hugh Lavery and Michelle Gane, considers the issues 
associated with measuring the ‘functional lift’ or net environmental benefit from offsetting activities. 
This paper presents the Meridien Marina redevelopment at Horizon Shores as its case study for 
functional lift and highlights the potential benefits of establishing an environmental bank across the 
larger local area. 
 
The final paper, by Hugh Lavery, Phil Jeston, Andy Williams and Michelle Gane, considers the 
functional lift of relocating contaminated soils from land and suggests that these benefits could be 
recognised, through credits or other incentives, under an enhanced environmental offset scheme. 
This paper considers these issues in the context of the rehabilitation of contaminated land, from 
tributyl tin deposits, at Boat Haven, Airlie Beach in Queensland. 
 
Part Two of this issue continues the offsetting theme with a paper by John Haydon describing the 
work of the Environmental Law Roundtable of Australia and New Zealand (ELRANZ) and, in 
particular, the Biodiversity Offsets Project which was discussed at the recent National 
Environmental Law Annual Conference on 21 October 2010 in Canberra. A paper titled, ‘Elements 
of an Environmental Offsets Policy (A Working Paper Towards a Policy for an Environmental 
Banking Scheme appropriate for Queensland)’ was prepared by Michelle Gane and distributed to 
delegates for consideration prior to the interactive workshops at that conference. That working paper 
by Michelle Gane is also contained in this special issue to assist in continuing the dialogue on the 
best way forward. Anyone with comments in relation to the ELRANZ project generally, or the 
iii
working paper in particular, can contact John Haydon johnhaydon@ecodirections.com or Michelle 
Gane m.gane@qut.edu.au. 
 
As usual, this issue also contains the valuable summaries of the decisions of the Queensland Planning 
and Environment Court and Court of Appeal by Michael Walton and Ben Job. 
 
My thanks go to Anne Overell for her excellent editorial work in 2010 and to QELA for their 
ongoing assistance in bringing the QEPR to our readers.   
 
 
Dr Nicola Durrant 
Editor 
Lecturer 
Faculty of Law  
Queensland University of Technology 
n.durrant@qut.edu.au 
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3. Measurement of the net environmental benefit of offsetting in 
Queensland 
By Hugh J Lavery & Michelle A Gane1 
 
 
Summary 
The process of offsetting land against unavoidable disturbance of development sites in Queensland 
will benefit from a method that allows the best possible selection to be made of alternative lands. 
With site selection now advocated through a combination of Regional Ecosystem and Land 
Capability classifications state-wide, a case study has determined methods of assessing the functional 
lift – that is, measures of net environmental gain – of such action.  Outcomes with potentially high 
functional lift are determined, that offer promise not only for endangered ecosystems but also for 
managing adjacent conservation reserves. 
 
Environmental offsetting 
To reduce the effects of human disturbance on natural habitat in North America, a mitigation 
scheme has been practised for the past two decades by ‘measures which are incorporated in the design or 
implementation of a development project for the purpose of avoiding, reducing, remedying or compensating for its adverse 
environmental impacts’.2  This offsetting process is commonly referred to as ‘environmental banking’, 
and this has become most advanced for wetlands (regulated under the ‘New [or Final] Rule’3).   
 
Carbon trading is an extension of tree banking.  Other styles of the concept have been introduced to 
Australia, including the Biodiversity Offsets and Banking Scheme (‘biobanking’) of the NSW 
Government.4 In Queensland, an Environmental Offsets Policy has been produced,5 though this lacks 
any financial component and thus has limited application on private landholdings (where the need 
may well prove greatest). 
 
A method for offset site selection of appropriate lands to compensate for approved large-scale 
disturbance on private property has therefore now been devised for Queensland.6  This method 
assumes that such selection is required as an action of last resort (that is, it primarily addresses lands 
designated as ‘cleared’ of native vegetation), and that it is subject to sound on-going management 
provisions. 
 
The measure of the change in environmental outcomes (net benefit to the environment) has become 
termed ‘functional lift’7 (environmental additionality).  To provide a measure by which both the 
responsible statutory agency8 and the developer can assess ecological value, this paper examines a site 
selected in south-east Queensland (which relates to a major on-going development in this sensitive 
coastal region) and determines its functional lift.   
                       
1 Institute for Sustainable Resources, Queensland University of Technology, Q, 4000, Australia.  
2 B Carol & T Turpin, Environmental Impact Assessment Handbook: A Practical Guide for Planners, Developers and 
Communities (Thomas Telford, 2002). 
3 US Department of Defense (Department of the Army, Corps of Engineers) & Environmental Protection Agency, 
‘Compensatory Mitigation for Losses of Aquatic Resources: Final Rule, 33CFR Parts 325 & 332 and 40CFR Part 
230’, (2008) 73(70) Federal Register 19594. 
4 Threatened Species Conservation (Biodiversity Banking) Regulation 2008 (NSW). 
5 Environmental Protection Agency, Queensland Government Environmental Offsets Policy (2007). 
6 HJ Lavery & MA Gane, ‘A site selection process for environmental offsetting purposes in Queensland’, in this 
issue of Queensland Environmental Practice Reporter. 
7  The Final [or New] Rule, above n 3, refers to ‘functional lift’ in terms of ‘functional capacity, the degree to which 
an area of (aquatic) resource performs a specific function (i.e. as the physical, chemical and biological processes of 
an ecosystem)’. 
8  In the case of Queensland, the Department of Environment and Natural Resources. 
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Approach 
In the light of government dictates about vegetation as a principal measure of natural resource 
health,9 this study was conducted in terms of the native flora of the area10. 
 
Meridien Marinas Horizon Shores is a fully-approved major development located near Cabbage Tree 
Point in the far northern part of Gold Coast City.  It is core to the proposed Gold Coast North 
Marine Industry Precinct, a plan which has attracted special status – as the ‘Steiglitz Investigation 
Area’, under the South East Queensland Regional Plan 2005–2026.11 
 
In the course of strategic regional planning for the Meridien Marina redevelopment at Horizon 
Shores,12 opportunities for environmental banking were explored. 
 
The case study 
The 93 hectares of marina land is a cleared former sand mining site (Figure 1) with only two small 
areas of woodland that could conceivably be considered virgin ecosystems (based on the original 
land survey notes, see Figure 2).  These core remnants were mapped (Figure 3), with individual trees 
identified and plotted by GPS. 
 
 
Figure 1. The almost totally disturbed appearance as early as 1987 at Meridien Marinas Horizon 
Shores, Steiglitz, Q., as seen in 1987. 
                       
9 See e.g. Regional Vegetation Management Codes for Southeast Queensland Bioregion (Queensland Department of 
Natural Resources and Water, 2006). 
10 Described in detail in: Society for Growing Australian Plants, Qld Region, Logan River Branch, Mangroves to 
Mountains: A Field Guide to the Native Plants of the Logan-Albert Rivers Catchment (SGAP (Qld Region) Inc, 
2002). 
11 South East Queensland Regional Plan 2005–2026; now resolved into South East Queensland Regional Plan 2009–
2031. 
12 HJ Lavery, Regional Landscape Strategy from the perspective of the redevelopment of a Meridien Marina in the 
Steiglitz area, Queensland (Confidential Technical Report to Meridien Pty Ltd, 2008). 
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Figure 2.  The original land survey map (Parish of Albert, District of Beenleigh 10-Chains-to-1-Inch 
map, Queensland Surveyor General, 1875) showing two sites of ‘Good land’ and one of ‘Mangrove’ 
forming three of the four remnant areas as core ecosystems for management, Meridien Marinas 
Horizon Shores, Steiglitz, Q. Note that freshwater ‘Swamp’ and saltpan ‘Marsh’ have disappeared.  
(The dashed line is the northern boundary of the current property.) 
 
 
Figure 3. 2005 aerial photograph of Meridien Marinas Horizon Shores, Q. – prior to current 
redevelopment works – showing areas of remnant native vegetation (outlined). 
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Two mangrove areas lie along the foreshore as Crown land.  Clearly these have varied in location and 
extent over time, consistent with the dynamic nature of a waterfront subjected to such changes as 
those wrought regionally by the natural breaching of the Jumpinpin Bar through Stradbroke Island in 
1896.  
 
The two remnant upland areas on-site contained 175 mature trees of 24 species, including 43 broad-
leaved paperbarks (Melaleuca quinquinerva), 42 Queensland blue gums (Eucalytpus tereticornis) and 
three cabbage tree palms (Livistona australis) (a total of 50.3% of all native trees). 
 
The floral structure of one of these areas (Marina Entrance) suggests that a replanting of native trees 
(most probably from Forestry Department sources) has taken place, possibly as a result of 
rehabilitation orders placed on the original sand mining operations.   
 
The East Haven area (Figure 4) consists of a mix of ornamental, other introduced and native trees, 
the latter ranging from cottontrees (Hibiscus tileaceus) to Queensland blue gums, and including 
some cabbage tree palms.  The upland (terrestrial rather than marine) nature of the area is revealed 
by the dominance of eucalypt saplings regenerating naturally. 
 
 
Figure 4. Distribution of native trees to be retained (green circles), with other trees in the East Haven 
area to be gradually replaced by these native species, entry road, Meridien Marinas Horizon Shores, 
Steiglitz, Q., September 2006. 
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It was assessed from the inventory, and from the first land survey notes (1875) that the original 
vegetation consisted (at least in part) of what is now known as RE12.2.5(a) (open-forest to low 
closed forest, characterized by Livistona).   
 
Regional Ecosystem (RE) offsetting 
Published maps to date reveal no RE12.2.5(a) on site, unsurprising given the scale of the state-wide 
mapping responsibility.   
 
RE12.2.5(a) is described as ‘Palustrine wetland (e.g. vegetated swamp).  Swales dominated by Melaleuca 
quinquenervia often with Livistona spp.  Occurs on Quaternary coastal dune swales.  This RE is vulnerable south of 
Noosa due to weed invasion, recreational use and threat of over-frequent fire’.13 Moreover, no RE (at broad 
category level) within this sub-catchment is currently rated ‘Of Concern’ (and is thus identifiable as a 
desirable offset).  Attention was therefore given to assessing any RE (or associated species) likely to 
have been lost to the original sand mining activities.  Under current policy, any offset is presently 
required to be ‘line of sight’ to the public (presumably for reassurance), that is, within the immediate 
sub-catchment, and of like kind. 
 
The statuesque signature tree of the catchment - the cabbage tree palm – is a characteristic species of 
RE12.2.5(a).  It has been decimated in the region over time – particularly by agricultural development 
(sugar cane).14  It survives nowadays mostly along the Cabbage Tree Point (Steiglitz) district in a 
4.29ha remnant woodland known locally as ‘Billiau’s Forest’ (Figure 5). Few such remnant forests of 
this density of cabbage tree palms have been reported in its south-east Queensland range.  ‘Billiau’s 
Forest’ is presently not gazetted ‘Of Concern’ under the provisions of the Vegetation Management Act 
1999 (Qld), an oversight not uncommon in present state-wide mapping15. 
 
While the Land Capability of this 34.01ha Lot has not been mapped in the (early) Moreton Shire 
Handbook, its Land Suitability is rated III.16  However, the nutrient leaching of its soils, neighbouring 
Class IV land subject to flooding and saline influences, unsuccessful attempts over time at sustained 
sugar cane and cattle production, and definition as representing ‘a combination of flora, fauna habitat, 
outdoor recreation, agriculture and forestry suitabilities’17 define it as being of Class IV Land Capability.  This 
is consistent with the site selection criterion for offset land described in Lavery and Gane (in this 
issue).  
 
                       
13 See Environmental Protection Agency, Regional Ecosystem Description Database (2008), 
<http://www.epa.qld.gov.au/redd>. 
14 Distributed in Queensland in a narrow coastal strip in wet sites from Fraser Island to Coolangatta.  These areas are 
subject to some of the most intensive development pressures on the continent. 
15 The matter has been brought to the attention of the Queensland Herbarium for review. 
16 GK Hotz, Cane Land Suitability Classification (Technical map, Division of Land Utilization Queensland 
Department of Primary Industries, 1978). 
17 Division of Land Utilization, Moreton Region Non-Urban Land Suitability Study Part 1, (Technical Bulletin No. 
11, Queensland Department of Primary Industries, 1974). 
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Figure 5.  (a) Recent aerial photograph showing the physical relationship between the two reserves, 
‘Billiau’s Forest’ study site, and Meridien Marinas Horizon Shores, Q., and (b) land tenure 
definition.  Jacobs Well Environmental Education Centre has an important part to play in conserving 
the selected site. 
 
The forest consists of 83 mature trees distributed in a dense pattern quite unlike that of the two 
remnant areas on site (Figure 6). 
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Figure 6. ‘Billiau’s Forest’, Steiglitz, Q., with all mature cabbage tree palms plotted (squares). 
 
For example, in a study whereby land near Meridien Marinas Horizon Shores was selected by the 
above process, measures of the prospective outcomes were compared, that is, sets of results (in area) 
of simply retaining the existing remnant site (Table 1). 
 
Table 1. Absolute measures of benefits, by area and by individual mature trees of cabbage tree palm 
(Livistona australis) at development site and offset site, Steiglitz area, Q. 
Measure Location Quantity 
Area Development site core remnant <1ha 
 Offset site core remnant 4.29ha 
 Offset site restored total Lot (Environmental bank) 34.01 ha 
Number of mature trees (L. 
australis) Development site core remnant 3 
 Offset site core remnant 83 
 Offset site restored total Lot (Environmental bank) est. 660 
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Applying these figures to the existing successful North American mitigation banking scheme Ratio 
Method (used to determine Credits),18 the Compensatory Ratios lie between 1:2.9 and 1:8.4.  That is, 
assuming the regulating agency resolved that development within the surrounding drainage 
catchment needed to compensate for impacts to <1ha of medium quality ecosystem, then 5 Credits 
(= 5 hectares) would be needed from the above Environmental Bank to compensate for those 
functional losses.  With 34 hectares of proposed offset bank, there is a significant increase in 
environmental performance (even without considering the likely alternative of obliteration of this 
resource in the catchment).  By any international standard, this represents significant environmental 
additionality. 
 
The case for an Environmental Bank 
An alternative to the preservation of core remnants and offsetting over larger areas of their  natural 
character features, is to focus on restoration of the inherently wider-spread saltpan ecosystem 
(RE12.1.3, dominated on site by saltwater couch [Sporobolus virginicus]).  An alternative scenario 
was therefore tested whereby the development could protect and sustain a greater area of this 
ecosystem than of any other that might be contrived by rehabilitation on-site.  The largest extent of 
rehabilitation would amount to 1ha - an insignificant contribution to the extensive areas of this 
species around the coastal lowlands of Australia (‘Not of concern’ status, with occurrence in 47 
Queensland reserves and covering >10,000ha in RE12.1.3).  Horticultural management to avoid fire 
and weeds, and for ‘tidiness’ would also affect its success.   
 
In the smaller core remnant on-site areas of forest (including with the most liberal extension for 
shade and other landscaping), the rehabilitated area might amount to <1 ha, again an insignificant 
contribution to the >10,000 ha of the relevant ecosystem (RE12.2.5) reported to still occur.19   
 
However, at the level of RE12.2.5(a), there are attractive local native plants that could serve the 
purpose of extending the conservation value of the original site in the course of landscaping the 
development.  The remnant cabbage tree palm forest at ‘Billiau’s Forest’ – vestige of a larger dense 
area known to have been destroyed by agriculture – is still connected through reserved lands to the 
development site.  These corridors stand to benefit also from the offset action by encouraging the 
security and spread of seed stock. 
 
Unless management action is taken at ‘Billiau’s Forest’, the forest will die sooner or later.  Cabbage 
tree palm numbers are steadily being lost to old age, to impacts around the forest perimeter, and to 
destruction of seedlings by fire and grazing stock. The understorey is now invaded by lantana 
(Lantana camara), broad-leaved pepper tree (Schinus terebinthifolia) and other weeds, making any 
immature cabbage tree palm even more attractive as stock feed. Given the most recent loss of 
corridor connection along the traversing creek to neighbouring protected land, ‘Billiau’s Forest’ will 
rapidly become a non-viable entity without specific management action.  The majority of the 
landholding is already deprived of a reputedly rich cabbage tree palm forest throughout the Lot.20  
There remains no immediate plan to develop, and thus no likely directive to manage the (remnant) 
forested area of the property effectively.   
 
                       
18 A technique in which base ratios are set for the type of mitigation (restoration, enhancement, creation, 
preservation) in respect of the perceived value of impacted resources (low, medium, high). Disagreements over the 
value of a credit can be contentious, in part because alternative methods for calculating these values are available. 
19 PS Sattler & RD Williams (eds), The Conservation Status of Queensland’s Regional Ecosystems (Environmental 
Protection Agency, 1999). 
20 G Leiper, personal communication, 2007. 
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Given that the site had previously been used periodically as a valuable teaching aid by the nearby 
Jacobs Well Environmental Education Centre, this use could be projected as part of an offset 
Management Plan, outlined in Table 2.  
 
Table 2. Broad Management Plan layout and tentative annual cost fields for functional lift purposes, 
‘Billiau’s Forest’, Steiglitz, Q. 
Topic Available databases 
Management comment (esp. related to 
cost) 
Regional context 
 
Numerous strategic regional 
plans 
Highly dynamic system due to water table, with 
history of significant marine intrusions 
(unpredictable and inestimable) 
Values of location/site 
 
Education Queensland (EQ) 
project work; Regional 
Ecosystem maps (Environmental 
Protection Agency) 
Highly visible location to demonstrate an 
environmental bank publicly.   
Geology & landscape 
 
Maps related to sand mining, etc.
Water table needs to be monitored.  Regular 
annual sampling cost.  Water control works not 
envisaged. 
Flora 
 
Exhaustive flora list compiled by 
Jacobs Well Environmental 
Education Centre (JWEEC) 
Stock removal will allow young palms to 
mature.  Opportunity cost only, replaced by EQ 
usage. 
Fauna 
 
Exhaustive fauna list compiled by 
JWEEC 
Retention of riparian corridor is advised, with 
land cost involved. 
Cultural values 
 
Tribal elders well acquainted with 
the district For discussion with EQ 
Educational (incl. scientific 
values) 
EQ, Queensland Fisheries and 
Queensland Herbarium projects 
in the district 
An EQ program to be devised 
Catchment protection Subject to South East Queensland Regional Plan 2005–2031 To be resolved as part of SEQ Regional Plan 
Native vegetation 
management 
Subject to Vegetation Management 
Act 1999 
Improved through more accurate mapping (EQ 
projects) 
Native fauna management Nearby Essential Habitat (for Xeromys myoides) 
Not a site matter, though fostered through EQ 
projects 
Pest control General control measures for various species Fencing cost 
Fire management History of wildfires Managed as a matter of course by Rural Fires Board (Beenleigh); none expected with EQ use.
Resources uses History of cane growing JWEEC/EQ use, with cost savings through student projects 
Recreation, tourism  & 
visitor use (incl. safety) Nil 
Tracks to be provided by JWEEC for student 
project purposes 
Preservation covenants Nil Remnant area + riparian corridor 
Monitoring/auditing To be devised An EQ role 
 
No measure of final functional lift (i.e. environmental + regulatory + financial additionality) is 
possible without an understanding of management costs, which derive from the Management Plan.  
(It is insufficient to depend on the environmental management outlook portrayed in National Park 
Management Plans, which do not reveal real costs.)  None of these scenarios is ready to be 
considered as a private sector offset (environmental bank) without specific legislation.   
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Meanwhile, the prospective landholders of the ‘Billiau’s Forest’ are contemplating the implications of 
either selling to the developer or making a commitment (including the necessary covenant) for this 
purpose.  Presently, there can be no penalty for not acting. There is no commercial justification to 
proceed.  Promulgation of appropriate legislation would rationalize an approach by the developers to 
the landholders; without this, action in concert with any development project lapses.  Major 
environmental management opportunities are lost – perhaps forever in this case.  The developer is 
then left merely to rehabilitate this ecosystem in the two core remnant areas of the development site 
plus in its extended landscaping and prescribed 40-m perimeter buffer zone.  This would re-
introduce young plants into the local system and protect them from fire and pests, but is decorative 
only. 
 
Hugh Lavery and Michelle Gane 
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